A special tensile testing device ( Fig. S1 ) was used to incrementally load sample to failure in situ with a displacement accuracy of 1m and a force measurement accuracy of 0.1 mN. Test were carried out at the BL13W1 beamline in the Shanghai synchrotron radiation facility and the sample were scanned prior to loading and then at incrementally increasing stress levels ranging from 0N to the point of final failure.
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The optics used in this study provided an isotropic voxel resolution of 0.7m, with the sample-detector distance being set to 14 mm and a beam energy of 15 keV.
Because the tensile testing device blocks X-ray transmission during the rotation in an interval of about 50, the actual number of usable images is about 500 via a 2048× 2048 detector system. Therefore, a reconstruction method for incomplete projection data was used to obtain the cross section images in this study and we called the 
